Introduction
Relevance of the topic. Many business leaders agree that every company sometimes faces a crisis, however, most of them do not apply any productive actions to overcome it in time. Rising multiple company bankruptcies, increasing number of debtors (Braucher, 2003; Gruodyte, Kirsiene, 2010) encounter huge difficulties meeting financial requirements and fulfilling commitments to creditors (Review of Financial Stability, 2009; Gruodyte, Kirsiene, 2010) . The survey of the company executives showed that 85 per cent of them (from 500) think that crisis is inevitable, but only 50 per cent of them apply the particular actions for crisis plan creation in time. Crisis problems are often solved in their maturity stage and inefficient attention is paid to crisis diagnosis in a company.
In the stable economic period crisis is assessed as a negative phenomenon (Klein, 1981; Rosenblatt, 1989) , while in an unstable and constantly changing situation permanent changes become an inevitable element in a company's performance process. Therefore it is very important to reveal the correlation between crisis and changes, where the positively solved crisis impulses can be reflected for successful company's development. The results of a crisis situation decision often depend on the efficiency of crisis situation diagnosis.
In this context the problem of diagnosis conceptualization and the analysis of this phenomenon remain relevant in social as well as in economic and management aspects.
The relevance of crisis situation diagnosis is confirmed by the decisions designed and applied in business practice, reports of audit companies, and the estimation methods applied by banks and companies. The traditions of the research on crisis situation diagnosis is quite old (Altman, 1983; Augustine, 1995; Birch, 1994; Boin, Lagadec, 2000; Booth, 2000; Darling et. al., 1996; Darling, Kash, 1998; Gonzales-Herrero, 1995) , concern about it is still big (Hart et. al., 2001; Paraskev, 2006; Ulmer et.al., 2007; Stundziene, Boguslauskas, 2006; Grigaravicius, 2002; Liucvaitis, 2003; Mackevicius, Raksteliene, 2005 and other) . Therefore it can be claimed that scientific research includes a wide performance area, though it lacks new methods, new possibilities applying artificial neural networks.
The object of the paper is a crisis situation diagnosis in a company. The aim of the research is to present the model of a crisis situation diagnosis in a company, http://dx.doi.org/10.5755/j01.ee.22.3.515
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-256 -estimating its positive and negative application aspects in the company's management process and emphasizing the diagnosis importance. Consequently the research goals are as follows:
1. According to the analysis of the scientific literature, to specify the conception of crisis situation in a company.
2. To create the model of a crisis situation in a company based on the usage of artificial neural networks.
3. To justify the model's positive and negative aspects applying it in a company's management process.
The interpretation -positivistic methodological approach has been chosen to solve the described problem what enables to reveal the subjective assessment of the phenomenon and point out the researchers' attitude to the analysed problems.
Conception of crisis situation
Crisis situation in a company is often related with macroeconomic changes. Growing instability of the environment increased the attention to analyse crisis situations in a company. In the classical literature Hermann (1993) defines three crisis features: astonishment, threat and a short period of reaction. In general opinion crisis is understood as a negative phenomenon. However today it is difficult to approve the opinion of Ulmer et.al. (2007) that crisis is a unique moment in a company's performance history, because today crisis is much more than a usual state of a growing company. Therefore today it is necessary to point out crisis inevitability. Crisis creates a possibility to learn and improve. A crisis symbol in the Chinese language means "a dangerous possibility". Because of its nature crisis is dangerous in an organization's life cycle though it gives a possibility to grow (Ulmer et. al., 2007) . This inevitability of the changes emphasizes the concept of continual changing and learning company.
Crisis situation is the unstable state of a company when usual business operations fail and company's performance curve goes down. Uncontrolled crisis situation culmination is bankruptcy; however, it is not the only way of its development. Crisis situations differ from each other with their duration, depth and consequences. It is possible to control it applying some particular actions and means to decreased possible loss and rehabilitate the system functioning. Therefore the importance of crisis situation diagnosis has been pointed out that crisis situation could be noticed in time and crisis could not reach the bottom of its depth and could not make big damage for a company.
.
Diagnosis in a crisis management process
Some different definitions of diagnosis have been found in the scientific literature: diagnosis is the revelation of the nature and the causes of the analysed phenomenon (Darling, Kash, 1998) ; diagnosis is the identification of the features of the analysed problem (Dictionary of international words, 2004); diagnosis is the recognition of the particular signals (Gouillart, Kelle, 1995) ; diagnosis is the problem description (Darling, Kash, 1998) ; diagnosis is the identification of the signals what determine the problem (Smith, 1995) . Different causes can determine the same symptoms. So it can be claimed that a diagnosis is a complicated complex process, defining some different symptoms which determine some problems. The process of diagnosis helps assess the company's state, define the symptoms determining the problem, however it does not let estimate the causes of this problem and in this way it differs from the analysis.
In this research crisis diagnosis has been defined as the application of the different models to assess company's state and estimate the features of the potential crisis. The importance of the described action is huge because crisis diagnosis lets critically assess company's state as well as make decisions for its further performance what is very important for the company's investors, owners and creditors.
Generalizing the possibilities of company's management in crisis situation it can be claimed that crisis situation diagnosis is the example of information system decision making in a company's management process because it solves the company's internal state survey task according to many different rates and relieve the manager's work analysing a big amount of information, making decisions and preparing the action plan for a further company's performance. It confirms that the company's manager has to get all the necessary information about a crisis situation and crisis depth in a company in time. Therefore the essential point in a company's management system is to fix the threshold when the set of rate combination appears showing the uncomplimentary general results determining crisis or crisis situation appearance in a company.
In order to perform crisis situation diagnosis in time and to stop critical company's development it is not enough to recognize crisis situation. An important step is to make decisions about the survey on a crisis situation causes including the choice of particular means to stabilize a crisis situation in a company. The earlier crisis is diagnosed, the faster particular anti-crisis means are chosen and the loss is smaller. If crisis is defined later or the first attempts to overcome fail then it develops and requires bigger resources what makes bigger loss.
Presumption analysis of the model of a crisis situation diagnosis in a company creation
The analysed principles of a crisis situation diagnosis allowed creating the presumptions of the model of a crisis situation diagnosis in a company (CSDC), which realization includes three stages (see Figure 1) :
The conceptualization of the first stage was based on the need of an environment analysis which enables to identify a crisis situation in a company. In this stage the first troubles in a company's performance can be noticed. It lets make decisions on crisis identification and its depth estimation. It is also very important to evaluate company's possibilities (size, human resources, financial possibilities, technical supplementary) for the choice of a crisis diagnosis model application.
The methodological concept of the second stage of the CSMC model includes crisis diagnosis, bankruptcy probability estimation and crisis depth evaluation for the further decision making. In this stage the necessity of an artificial neural network (ANN) application has been emphasized to evaluate crisis depth in the context of a company's life cycle.
The methodological concept of the third stage requires to base decision making in a company after the crisis has been diagnosed. In this stage it is important to form out further company's goals, to create company's performance strategy and to choose the right management means. A performance measurement system is also to be applied. A performance measurement system (PMS) is a set of metrics used to quantify both the efficiency and effectiveness of actions, to identify competitive position, locate problem areas, assist the company in updating strategic objectives and make tactical decisions to achieve these objectives, and supply feedback after decisions are implemented. (Gimzauskiene Valanciene, 2005; Valanciene, Gimzauskiene, 2007; Strumickas, Valanciene, 2009; Gimzauskiene, Kloviene, 2010) .
The CSDC model describes a general crisis situation diagnosis process in a company, emphasizing the necessity of a new method integrating artificial neural network (ANN) application together with the widely known traditional methods.
Adaptability of the model of a crisis situation diagnosis in a company
The created model of crisis situation diagnosis in a company (CSDC) is universal and applicable in any organization management systems. This model is adaptive for organizations to diagnose crisis and to develop a unique decision for their further performance. The structure of the model serves as the construction of crisis diagnosis and decision making methods, enabling to evaluate crisis depth and to avoid mistakes in the company's management process.
Therefore it is necessary to define the bounds of practical adaptability of the model. The first limitation is the model's adaptability only in the profit-making companies. Applying this model in the other types of companies it is necessary to assess the concept of crisis situation estimation, paying attention to the research object, cluster, company's size, etc. In the systemic aspect of the problem of crisis situation diagnosis the theoretical basement of the model, its universality and functionality appear as its advantages. The disadvantage is its complexity what makes difficulties to survey empirically the model's applicability in practice. Comprehensive model research in practice is possible only through participation in a company's performance and decision making in a company's management process. Only the researcher who fully understands an organization value creation process and influences on it can realize the model scenario in practice.
Empirical research of a crisis situation diagnosis in a company showed that applied and trained ANN can operate with five rates. It checked all possible combinations of five different rates (in total 1716 combinations) from the given 13 rates and 13 their dynamic rates. After this operation ANN gave six II.
III.
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-258 -combinations with the least error and then one combination with error 0.25 has been chosen for the next processing (see Table 1 ). Figure 2) . The checking stage of ANN showed that the method correctness makes over 81 per cent. Trained ANN for crisis diagnosis in a company enables to identify crisis and evaluate its depth in the company's life cycle. Trained ANN determines the application of the model of a crisis situation diagnosis in a company, which emphasizes ANN application necessity and its place in the whole crisis situation diagnosis process.
Having carried the research on crisis diagnosis and estimated the results, the following recommendation can be formed out for companies diagnosing crisis:
• it is recommended to establish a crisis management system in a company in order to diagnose a crisis situation in time;
• having applied ANN and noticed the first crisis features, it is necessary to find out its causes, analysing company's weaknesses. It is recommended to make audit, monitoring and continual control of the company's performance;
• having diagnosed chronic crisis and estimated the potential of a company, it is recommended to define its further goals and to start bankruptcy process as soon as possible.
Conclusions
1. According to the analysis of the scientific literature and having evaluated the variety of crisis situation interpretations, a crisis situation conception has been specified: it is an unstable state of a company characterizing the decrease of the company's performance.
Having assessed that the model of crisis situation
diagnosis in a company (CSDC) is universal and applicable in an organization management process, it can be claimed that these results were determined by the usage of the artificial neural networks (ANN) method, which allowed evaluating crisis depth and assessing crisis situation dynamics in a company.
Having generalized the results of the research it
can be claimed that the presented model of a crisis situation in a company is universal and functional, because the applied artificial neural network method allows identifying a crisis situation in a company more specifically. It is emphasized that to prove the model's efficiency a longer period of observation on company's performance results is needed.
Algimantas Sakalas, Rūta Virbickait÷
Įmon÷s krizin÷s situacijos diagnozavimo modelio konstruktas
Santrauka
Daugelis verslo lyderių pripažįsta, kad su kriz÷mis susiduria faktiškai kiekviena įmon÷, tačiau daug jų laiku nesiima produktyvių veiksmų, kad jas įveiktų. D÷l didelių kompanijų bankrotų, daug÷jančių skolininkų (Braucher, 2003 , Gruodyt÷, Kirsien÷, 2010 kreditoriams iškyla didelių finansinių sunkumų (Review of Financial Stability, 2009; Gruodyt÷, Kirsien÷, 2010) . Įmonių vadovų apklausa parod÷, kad 85 proc. įmon÷s vadovų (iš 500 apklaustųjų) mano, kad kriz÷ versle yra neišvengiama, bet tik 50 proc. laiku imasi konkrečių veiksmų kriz÷s įveikimo planui sudaryti. Kriz÷s problemos dažniausiai sprendžiamos jai įsigal÷jus, o šioms problemoms diagnozuoti skiriama nepakankamai d÷mesio.
Jei stabilaus pl÷tojimosi laikotarpiu kriz÷ traktuojama kaip neigiamas reiškinys (Klein, 1981; Rosenblatt, 1989) , tai nestabilioje, nuolat kintančioje ekonomikoje nuolatiniai pokyčiai tampa neišvengiamu veiklos proceso elementu. Labai svarbu atskleisti glaudžias kriz÷s ir pokyčio sąsajas, kuriose atsispindi ir teigiami išspręstos kriz÷s -pokyčio impulsai įmon÷s s÷kmingam pl÷tojimuisi. Krizinių situacijų sprendimo rezultatai labai priklauso nuo krizin÷s situacijos diagnozavimo efektyvumo. Šiame kontekste diagnozavimo konceptualizavimo problema ir šio reiškinio analiz÷ išlieka aktuali tiek socialiniu, ekonominiu, tiek ir vadybiniu požiūriu.
Straipsnio objektas -įmon÷s krizin÷s situacijos diagnozavimas. Straipsnio tikslas -pristatyti įmon÷s krizin÷s situacijos diagnozavimo modelį, įvertinant teigiamus ir neigiamus jo taikymo įmon÷s valdymo sistemoje aspektus, siekiant išryškinti krizin÷s situacijos diagnozavimo būtinybę. Tikslui pasiekti pateikti šie uždaviniai:
1. Remiantis literatūros šaltinių analize, patikslinti įmon÷s krizin÷s situacijos sampratą. 2. Sukurti įmon÷s krizin÷s situacijos diagnozavimo modelį, paremtą neuroninių tinklų metodo taikymu. 3. Pagrįsti modelio teigiamus ir neigiamus aspektus taikant jį įmon÷s valdymo sistemoje. Vyraujančia metodologine prieiga problemai spręsti pasirinkta interpretacin÷ pozityvistin÷ prieiga, įgalinanti atskleisti subjektyvų reiškinių vertinimą bei išryškinti tyr÷jo požiūrį į nagrin÷jamus reiškinius.
Krizin÷s situacijos konceptas. Krizin÷ situacija įmon÷je pradin÷se stadijose dažniausiai siejama su makro ekonominiais pokyčiais. Augantis aplinkos nestabilumas žymiai padidino d÷mesį įmon÷s lygio krizin÷s situacijos nagrin÷jimui. Bendru požiūriu įmon÷s kriz÷ suprantama kaip neigiamas reiškinys. Tačiau šiandien vargu ar galima sutikti su Ulmer ir kt. (2007) teiginiu, kad "kriz÷ -tai unikalus momentas įmon÷s veiklos istorijoje". Šiuo metu krizin÷ situacija yra labiau įprasta besipl÷tojančios įmon÷s būsena. Tod÷l šiandien reikia atkreipti d÷mesį į krizių neišvengiamumą. Kriz÷ suteikia galimybę mokytis ir tobul÷ti. D÷l savo prigimties kriz÷ yra pavojinga organizacijos gyvavimo ciklui, nors ir suteikia galimybę įmonei tapti stipresnei (Ulmer ir kt., 2007) . Kaip tik šis pokyčių būtinumas verčia akcentuoti šiuolaikin÷je vadyboje nuolat besikeičiančios -besimokančios įmon÷s konceptą. Krizin÷ situacija -tai nestabili įmon÷s būsena, kai stringa įprastos verslo operacijos, smunka bendra įmon÷s veiklos linija. Nevaldomos krizin÷s situacijos baigtis yra bankrotas, tačiau tai ne vienintelis galimas pl÷tojimosi variantas. Krizin÷s situacijos tarpusavyje skiriasi savo trukme, gilumu ir pasekm÷mis. Reikalinga laiku imtis tam tikrų veiksmų ir taikyti tam tikras priemones galimiems nuostoliams sumažinti ir sistemos funkcionavimui laiku atkurti. Tod÷l akcentuotina kriz÷s diagnozavimo svarba, kad krizin÷ situacija būtų pasteb÷ta kuo anksčiau, kriz÷ nepasiektų gilaus taško ir nepadarytų didel÷s žalos įmon÷s veiklai.
Diagnozavimas krizių valdymo procese. Mokslin÷je literatūroje pateikiami įvairūs diagnozavimo apibr÷žimai. Tai tam tikro fenomeno prigimties ir priežasčių atskleidimas (Darling, Kash, 1998) ; tam tikrų reiškinio požymių identifikavimas (Tarptautinių žodžių žodynas, 2004); tam tikrų signalų atpažinimas (Gouillart, Kelle, 1995) ; problemos nustatymas (Darling, Kash, 1998) ; simptomų, kurie sukelia problemų, identifikavimas (Smith, 1995) . Tuos pačius simptomus gali sukelti įvairios priežastys. Tod÷l galima teigti, kad diagnozavimas yra sud÷tingas kompleksinis procesas, kai nustatomi skirtingi požymiai, sukeliantys tam tikrų problemų įmon÷s veikloje. Vykstant diagnozavimo procesui įvertinama esama įmon÷s būkl÷, nustatomi iškilusios problemos požymiai, tačiau neįvertinamos problemos priežastys. Tuo šis procesas skiriasi nuo analiz÷s. Šiame tyrime krizių diagnozavimastai įvairių metodų taikymas įmon÷s būklei vertinti ir galimos kriz÷s požymiams pasteb÷ti. Šios veiklos svarba yra milžiniška, nes nustačius krizes, ne tik galima kritiškai vertinti įmon÷s pad÷tį ir priimti sprendimus tolesniems tikslams siekti, bet ši veikla taip pat svarbi įmon÷s investuotojams bei kreditoriams.
Apibendrinant įmon÷s valdymo galimybes krizin÷je situacijoje, galima teigti, kad įmon÷s krizin÷s situacijos diagnozavimas įmon÷s valdymo procese yra informacin÷s sistemos sprendimų pri÷mimo pavyzdys, kadangi sprendžiami įmon÷s vidin÷s būkl÷s tyrimo uždaviniai pagal daugelį rodiklių. Palengvindamas vadovo darbas analizuojant didelį informacijos kiekį ir priimant spendimą apie tolesnį veiksmų planą. Tai patvirtina, kad vadovas turi laiku gauti reikalingą ir patikimą informaciją apie krizinę situaciją įmon÷je, kriz÷s dydį. Tod÷l esminis dalykas įmon÷s valdymo procese yra fiksuoti ribą, už kurio susidaro tam tikra įmon÷s veiklos rodiklių kombinacija, numatanti bendrą nepalankų rezultatą, nulemiantį krizę ar krizinę įmon÷s būklę.
Siekiant laiku nustatyti krizin÷ situaciją ir sustabdyti krizinį įmon÷s pl÷tojimąsi, nepakanka tik užfiksuoti krizin÷s situacijos. Svarbus sprendimo apie krizin÷s situacijos priežasčių išaiškinimą pri÷mimas, kurių baz÷je būtų parenkamos tinkamos krizines situacijai stabilizavimo priemon÷s. Kuo anksčiau diagnozuojama kriz÷, tuo greičiau priimamos antikrizin÷s priemon÷s. Tuomet nuostoliai būna patys mažiausi, nes jie šalinami dar krizei neįsitvirtinus. Jei kriz÷ nustatoma pav÷luotai ar pirmaisiais bandymais jos pašalinti nepavyksta, tada ji įsisen÷ja, jai pašalinti reikalinga daug išlaidų, did÷ja bendri kriz÷s nuostoliai.
Įmon÷s krizin÷s situacijos diagnozavimo modelio kūrimo prielaidos Išnagrin÷ti krizin÷s situacijos diagnozavimo principai leido sukurti įmon÷s krizin÷s situacijos diagnozavimo (ĮKSD) modelio prielaidas, kurio realizacija sujungtų tris etapus:
1. Pirmajame etape suformuojama diagnozavimo sistema: išskiriami pagrindiniai diagnozavimo veiksniai, nustatomas diagnozavimo periodiškumas, atsakingi asmenys, parenkamas tinkamiausias diagnozavimo metodas akcentuojant naujų matematinių metodų ir skaičiavimo technikos galimybių integravimą. Visa tai atliekama diagnozavimo mokslinių darbų ir praktikos baz÷je.
2. Antrajame etape diagnozuojama kriz÷: vertinama įmon÷s būkl÷, atliekama santykinių rodiklių analiz÷, taikant sudarytą diagnozavimo modelį. 3. Diagnozavus krizę ir nustačius jos dydį, trečiajame etape vertinami diagnozavimo rezultatai, nustatomos detalesn÷s analiz÷s kryptys, terminai ir atlik÷jai. Įvertinta vykdoma įmon÷s veikla ir atskleisti jos sutrikimai ir trikdžiai. Šie įvertinimai lemia sprendimus tolesn÷je įmon÷s veikloje, kai sudaromi tolesni įmon÷s tikslai, kuriama strategija ir parenkamos vadybin÷s priemon÷s tiems tikslams įgyvendinti. Veiklos vertinimo sistemą taip pat rekomenduojama taikyti. Veiklos vertinimo sistema (VVS) yra priemonių sistema, naudojama veiksmų efektyvumui ir veiksmingumui vertinti, konkurencingumo pozicijai apibr÷žti, problemin÷ms vietoms nustatyti, strateginiams tikslams atnaujinti ir taktiniams sprendimams, kad būtų pasiekti tikslai, priimti (Gimžauskien÷ Valancien÷, 2005; Valancien÷, Gimžauskien÷, 2007; Strumickas, Valancien÷, 2009; Gimžauskien÷, Klovien÷, 2010) .
Trečiasis etapas tik iš dalies priskiriamas diagnozavimui. Faktiškai tai yra analiz÷s etapas, kurį reikia skirti nuo betarpiško diagnozavimo. Įmon÷s krizin÷s situacijos diagnozavimo modeliu aprašomas bendras įmon÷s krizin÷s situacijos diagnozavimo procesas, apibr÷žiant naujo įmon÷s kriz÷s diagnozavimo metodo, integruojančio dirbtinius neuronų tinklus (BNT), taikymo būtinumą kartu su jau egzistuojančiomis ir literatūroje plačiai aprašytomis priemon÷mis.
Įmon÷s krizin÷s situacijos diagnozavimo modelio pritaikomumas Sudarytas įmon÷s krizin÷s situacijos diagnozavimo (ĮKSD) modelis yra universalus ir taikytinas organizacijų vadyboje. Organizacijai renkantis ĮKSD modelį krizei diagnozuoti ir pl÷tojant unikalų sprendimą d÷l tolesn÷s įmon÷s veiklos, sudarytas modelis išlieka adaptyvus. Metodologin÷s pl÷tot÷s prasme sudaryto modelio struktūra yra vienijantis krizin÷s situacijos diagnozavimo ir analiz÷s -sprendimų pri÷mimo konstruktas, galintis tiksliai
